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J further Account ccncerning the ExiJIence of Veins in all ktnd 
of Plants 5 together with aDijCovsry of the Memhramusfub- 

jiance of thoje Veins ^ a?^d 6f jvme Acts tn Plants resembling 
thofe of Senfe ; ^j aljo of tie Agreement of the Venal Jutce 
'^nVegetdhlii with the Blood of Animals Jjc^ Communicated 
ij Mr, Lifter in. ^ Letter of Januar B. 1671^ ^^d exhibited to 
i^^e R, Socicrty. 






\~ " ¥ 7 E have formerly given you certain reafons for the 
y Exiftence of F^/r?;^ /"analogous to thofe in Ani- 
inals) in ail Plants whatfoerefj notMafhromes excepted : 
To which we might add others of later notice 5 as the skio 
of a plant may be cut fheer ofFwith part of thefpongy pa- 
remhyrnd, and do figns of Milky juice follow, that 1S3 no 
breachof a vein. Again, we have ftript the Plant of its 
skin, by palling it up by the roots, and expofing it to the 
wet weather^ untill it became flaccid as a wet thong^with- 
out any injury to the Veins>.which yet upon incifion would 
frellily bleed. Thefe Experiments^ 1 fay, make againft 
the general opinion of one only fap loofely pervading the 
whole plantj like water in afponge, 

Aed though we have made thefe and many other Ex- 
periments to facilitate an ocular demonftration of thefe 
Veins \ yet we have not been able to efTcc^ it to our mind^ 
and (ubjedrthem as nakedly to our eye as we could wifh^ 
for a through-information of their Ufe, and a minute and 
acGuratedifcoveryof all the particular Accidents belongs 
iog to them as fack veffels. This^I fay,is a work of m.uch 
labour and patience 5 and that which renders matters very 
difficult) is the infinite numrber^ fmallnefs and perplexity 
of theie PJa^tf^. 

in the Tranfverfe cuts of Plants^ we fee as it were a cer- 
earn Order and Number of the blbody orifices of differed 
i^cius. We obferve alfo in a Leaf.whicb we take to tn: t!.e 

fiaipleit part of a plantj 
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I. That the ^eins kecfi company with the Pvibbs asd 
Nerves (^as we vulgarly call ihcw^) and are diftributcd in- 
to all the parts of the Leaf^ according t© the fubdivifiom of 
thofe oervous lineamentSj and are difpofed with them into 
a certain net-work } whether by Inofculations or bare 
contact only^ we pretend noc to determiiK^ 

2. That ip a Trarifverfccutt of a Lcar^ihs middle Fibre 
ornerve/orexample^ leems to yield on^ big drop of a 
Miikie juice , fpringing as it were frcm i 03 vein ; yet th-^ 
Mifcroicope plainly (hews usj that there are many veim 
which contribute to the making up of that drop, 

3^ That if a Fibre or nerve be carefully taken out of die 
Leaf^ the Veins will appear in it like io many fmall hairs 
or pipes running along and ftriping the nerve. 

4. That thofe many veins are all of an equal bignefs, foi: 
ought we have yet difcerned to the contrary. 

5. That though we feem to be more certain of (he ra- 
mifications of the Fibres, wherein thofe ^eins are^ we yet 
arenotfoj that thofe veins do any where grow lefs and 
(mailer^ though probably it may be fo^ That which makes 
us doubt itj is the exceeding fmallnefs of thefe veins alrea- 
dy, even where we might probably expecSt them to b« 
Trunk-'veios and of the iargeft fize j and being there alfo 
in very great Numbers and running io direft lines along 
thefibrej we guefs^ that one or more of them may be di- 
ftnbu^ed and fall off on either hand with the fubdivifions 
of the fibres 5 and not fuffet any dimiisution in their 

bnlk. 

6. That we cannot difcern any where throughout the 
whole plant larger or more capacious veins, than thofe we 
fee adhering to the fibres of the Leaves ; which do alfo 
appear from comparing the bleeding Orifices in a trani- 
verfe cutt. I have found it a difficult and laborious task^to 
trace and unravel them throughout the whole plant. 

Our opinion ts^ that thefe Veins do ftill keep company 
with their refpciftive Fibres. And as all the Fibres of the 
Leaf are joioed in the Stalk of the Leaf^ and that ftalk ex- 
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plicated in doathing the Twig or Sttm of the plaot, (which 
we take to be the reafoQ of the orderly break- 
ing forth of the Leaves,) fo do we think of the Veins^their 
perpetual companions. And^as we have faid^the Fibres of 
the Leaves are joined in the Twig>fo are thoie of the twigs 
m th: Branches 5 thofe ot the branches in the Traok or 
body of the tree; The hke alfo ia an inverted order we 
leem to obferve in the feveral Coats and P\.arnificatiOi4S cf 
the Root. This the feveral Circles of bleeding Orifices in 
tranfverfe cuts feems to confirm. 

But moreover in the Roots of plantSjifa iimpleCoatbe 
feparated and expofed betwixt your eye and the h'ght^ the 
Veins appear to be ftrangely intangled and implicate^ and 
not in the fame fimple order as in the Leaves. TheHkc 
we think of the Bark of the bodies of Trees^ which we can- 
not diftinguiih from the Roots of plants ^ though there is, 
indeed, fomething (at leaft at certain feafons of the yearj 
in the Root, which is not to be found in any pare of the 
plant befides. 

From what hath been faid, it may well be doubted^ whe- 
ther there is any J?«/^ or common Trunkj into which all 
the veins are gathered ? But rather^that there are a multi- 
tude of equally big veins, each exifting apart by it felf. We 
indeed have found it very difficult fo to exhauft thQ plant 
of its milkiejuiccj as to kill it^ though we have given it 
very many incifions to that purpofe* Divers other inftan* 
ces tfhere are, which favour the Difcontinuance of the 
Veins, and the little relation and intercourfe they have with 
one another 5 as one branch of a Tree having fair and well 
grown fruitjbefore the other branches of the fame tree and 
fruit bloffom or have leaves ; from the different fituatioa 
and other circumftances of culture 5 the indefinite and per- 
petual growth of a Tree ; the Cyon governing, &c^ 

And thus far we have taken our information concerning 
thefe Veins, partly by the appearance they make in tranfi 
verfecuts, and partly by thehelpofaMicrofcope5 which 
laft indeed has fliewcd us fomething of their number, 
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magiiitadej ordefj diftributioDi, &€. And yet neither 
of thefe helps in our hands has fatisfa^orily difcovered to 
us other particulars belonging to thefe veffels^ as external 
Figure, Coats, Cavitie, &c. 

The fubftance of thefe veins feems to be as truly Mem- 
branotiSy as the Veins of Animals: A Leaf will nor give way 
and be exreodedj but the Veins in aleaf,if freed ot all the 
woody Fibres, will be ftretched out to one third part at 
leaft, and vigoroufly reftore themfelves again, juit like a 
Vein, Gut, or any other membranous duci^ of an Animal 
Again thefe membranous Pipes are exceeding thin and 
tranfparent, becaufethey fuddainly difappear and fubfide 
after their being exhaufted of their Juice ; and particular- 
ly in that we fee the liquorj they hold^quite through thcin^ 
DO other wife than the blood through our Veins, or fin chc- 
hdonium majas, for example^ a tind;ure of SafTron in Cry- 
ftalhne Pipes. 

Concerning the External Figure of thefe Veins and Ca- 
vitiej as well as other Accidents, we thought, they would 
have been made more apparent to us, if it were poffible to 
coagulate the Juice they hold without muchfhrinking the 
plant, Vi^e were in great hopes^ Fr^/?;^i;3g would have ef^ 
feded this •, which though it did not fucceed as u^e promi* 
fed our felves, in refpcd of the maoifeftation of thefe Ac». 
cidents ;, yet it gave us fome further light into the nature 
of the Juice of thefe veins^ lathe keeneft froft, which 
hapned the other winter, we difledted the frozen leaves of 
the Garden Spurge^ Here wc obferved^ that all the Juice 
("befides that whieh thele veins hold) was^ indeed^ frozen 
into perfe(5thard Ice, and to be exprefTed out io the figure 
of the containing pores; but the Milkie- Juice was as liquid 
asever, but not fo brisk as in open weather. 

This Experiment we take to be good proof of the per- 
feifiion of this Milkie Juice, and that it hath within it felf 
fo great a degree of fermentation, that itprefervesit {ti£ 
andconfequenlly the whole plantfrom the injuries of the 
weather 3 that is^ the plant owes its life to it. Thus we have 
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feenlnfeds (asH^Af^/^Wt^worms, &c) ly frozen upon ths 

foow into very lumps of Ice, which did not only caufe the 
glafs to ring we ftruck them agaiaft, but did endaoger the 
breaking otic: Andyet^put under the glafs and expofed 
to the warmth of chefir^jthey quickly recovered their legs 
and vigour to efeapc 5 which wc thiok could ooi: be^unleis 
the Vital hquor of their veins, as in this Initance of plants, 
had been untouched and little cotKcrned in the froft. Fur- 
ther^ we hence alfo argue the different t^/>j as well as IS at 
l&^r^/of thefe JuiceSj and look upon the frozen Icicles or 
that copious dilute and Limpid fap as A 'imental 5 the Mil. 
kie and not frozen Juice, as the only proper VenaU 

As to the motion of thefe Juices^thefe things are certain 5 

1. lliat the Milkie Juice alwaies moves and fprings 
briskly upon the opening of a vein j the Limpid fap butac 
certain feafons, and as it were by accident^ anc not (as I 
judge) frotn any vital principle or fermentation of its c'l. 

2. The z'^Wjuice hath a manifcft inteftine motion cr 
fermentation within it felf > witoefs ( befides what hath 
been juft now faid of it) its contributing(and the long con* 
tinuance of) that motion to the moft infenfible of liquors 5 
and likewifeits thxkacd troubled bkedingj like the ri- 
fing of yeaft, which yet in a few hours after drawing falls, 
and the juice becomes tranfparent, as the Gum of the^ir-- 
ginian Rhus^ &c. 

I (hall not defire any perfon to acquiefee wholly in a 
bare fermentation i but endeavour a happy difcovery of 
the Frame o^aR tb parts of a plant, on which perhaps this 
motion may much lepend. In the mean time we muft 
indeed needs think ^"according to the knowledge we yet 
have of the parts of phots, ) that thefe juices move by a far 
different contrivance of parts from that of Animals 5 not 
yet here difcovering any uniting of veins into one common 
Trunk, no Puliation, no fenfible ftop by ligature, no dif^ 
ferencemveioSjj&c. All which difficulties notwithftand^r 
iogmay, I hope, in time be happily overcome ; and the 
Analogic betwixt Plants and Animals be in all things elfe, 
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m well at d\e motioo of their juice , fully ck^tV!. 

There feem to be in Plants maoifeft A^s of Settfe. Wc 
ififtaoceiotheladdainOirinkingof lome Plants 5 the fre- 
quent clofiog and opening of flowers ; the critical crfftn.g 
of the heads of Poppies trcm a pendu-ou$ poiture , ar d 
particularly th-^F'ermicuiar motion of die ve!OS when expo- 
fedtotheair. Again, the Veins of Plants may indeed be 
different^ though at prefeot we cannot tell Vrheiein ihey 
arefo* The Arteries within r^ur heads are hardly to be 
known by the eye from the Veins, Further there are nc.- 
taral and fpontaaeoui excretions or venting of fuperiutus 
moiftate in plaotSi vifible and conftant5 in uhe Cromn Im- 
pmal^ ^orilJa^ P^"«^^iV^/a,&c. As totheLigature^as it hath 
been hitherto applied by us, it is not to be relyed on for 
the difcovery of this motion s the Veins only of plants be* 
h g the parts prcbably diftendabJe. 

Laftly we Ihall not emit to teli yoo^ that either we inaft 
take that away from the other reafons given of the ncc till- 
ty of the Circulation of the blood in Animals, vt^^ ihehiii- 
dring of its breaking and clodding ; or we muft grant ilie 
famt: motion 'to the Feml juice in Plants.: we haviog unde- 
mable EKperimeots to fliew^ that the Vena! juice of Plants 
and the ^/m^ of Animals agree in thiS^ that they both.when 
they are once drawn from their rcfpf dive vems^do forth- 
with break and coagulate, and that the femm m the: one as 
weil^^ i^ ^^^ other becomes a ftiffgelly by a little ftanding. 

But of the d iicreat natures of the juices of thefe v^ins la 
divers Plants and their motion we will remain your debtor, 
and acquit our felves when we (hall find it confeoient s ai: 
prefeot only acquainting youjwhat variety of Experiments 
bath taught us > that probably more uleful preparations 
md certainly a truer Analyfis and feparaiiori of the parts ui 
vegetable Drugs may be effed:ed,whi]ft they are in bleed- 
ing andliqu'dj than after they aie o iCe become concrete 
and have loft tbdr natuial JFermtntation* 
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